Comparison of GPM DPR and Airborne Radar Observations in OLYMPEX
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observations and retrievals

« DPR horizontal resolution ~5 km: APR3 horizontal
resolution ~1 km
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 The second case occurred on December 19 at 02:55 . . ’  The DPR near-surface phase Is reported as liquid, except in

dB, closer to difference in Ku-band and Ka-band near-
surface reflectivity: 30.7 and 26.4 dBZ

 DPR Solver module solution uses a small number

UTC, over ocean and was postfrontal.
« Small, Isolated convective cell during the GPM

some areas over the Olympic mountains. APR3 data suggest
that the surface precipitation is liquid.

overpass. . . . ) i
. MucE simpler situation than Dec 3: focus on it Nw~1000 of large particles, mean size 1.6 mm to best At 10 km, peak Ku-band Zm is 49 dBZ (APR3) and 38 dBZ (DPR)
ot | match observed DPR reflectivities and SRT PIA * DPR detects heavy ice near along-track distance 200 km. APR3
has large DF ratio in this area.
? 7 20 * | | | 25 1 1 , 11
Dec 19 case 3 Eighteen Ka-band APR-3 line {| o APRIDF RS Ku-band
| | of sight Z  profiles within the 5 | Eg APR3 SRTa. | 3 2] "%~ Kaband
V_ertlcal sections and swath ﬁ2.5 : DPR footprint corresponding @ .-%5.: ——DPR 31 =5 5
views of key measurements. g .l to all APR-3 beams with Ka- < 10 % - £ 23 S, )
The geolocated DPR footprints I band PIA > 3dB: color ~  MEN i ? A= clutfér free 5
. . ) CEPW 3 %: S — * | -
(circles) are superimposed on 0 e represents PIA, thickness 5 ;-‘.;s:_ LEET | 2 0.5 a -7
the collocated APR-3 Ku-band — indicates profiles that : g # AL T 4 0. -« surface —>
Z, at 1 km above sea level. < 1 dominate reflectivity at some 0 50 100 150 200 20 30 40 50
OFf the two DPR 0rofil . - altitude or have large PIA DISTANCE (km) APR3 dBZ
| | e two rofiles wi - | |
= s I;;DEES) 247 > 20 dBZ (arrowg) only the Ief? DPR profile sh . Left: DPR Ka-band PIA, with two estimates of PIA from APR3
: one overlaps with hiah 0 | | ProTie Shiape 15 More data. Missing DPR data near 100 km due to low reliability. At
E, P g 28 32 36 determined by geometry than - - .
g reflectivity APR3 data REFLECTIVITY (dBZ) . . right are APR3 Z, profiles for the large DF PIA at 10 km In the
4718 472 4722 47.24 4718 472 4722 47.24 - mlcrOphySICS Ieft panel.
. . | . 4 S
6 a) | o eahean 6 py  TAPRSWeistedMean | o) \/artical profiles of | P€@k storm height from both radars is 6 km on Dec 19 8 AO'S\\\ R et 12
| —— APR3 Ku High 191 ——— APR3 Ka High ' Ku-band Z_ Exejo.es Toee L CppRsDeesoim -
- - = ~DPR Ku-band | | —_~ DPR Ra-band ' b) Vertical profiles of The DP_R p_roduct precipitation_type ig 18031000 G 04/
= Ka-band Z_. * "18" indicates that the type is stratiform but that the dual- S 02
G 3 The thick blacnll i frequency method could not be used. R
= * The following “0” indicates no bright-band found. 4 2 0 8 6 4 2 0
22 are the mean APR3 . e e o . ., DPR Ku-band SURFACE POWER (dB)
ofiles for each  The "3" and “1" indicate classification as “other”, or |
d ,Iz\lso Shown are. transitional, based on the vertical profile, and “stratiform”, APR3 and DPR Ku-band surtace profiles for Dec 3 (10 km along-
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0 20 30 4 10 20 30 J APR3 Doppler data confirm the presence of an updraft, as surface return (adjusted to 0 dB in all cases). The vertical line at
REFLECTIVITY (dBZ) cerieorvity @z Zm Profiles. would be expected in convection. -10 dB allows comparison of the distance from the surface. DPR

weighting uses gaussian beam, like DPR clutter over topography relatively worse than for APRS.
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